Monte Carlo (MC) simulations for microbeam analysis, in which the author has been involved for 45 years, are retrospectively reviewed by tracing the development of simulations models for describing complicated scattering processes of incident projectiles (electron, ion, etc.) in matter. The simulation model is based on the uses of theoretical expressions which describe elastic and inelastic scattering, respectively, no matter whether incident projectile be electron or ion.
Introduction
Monte Carlo (MC) simulation has been widely used as the most powerful approach for microbeam analysis, shedding an intimate insight into basic mechanism in signal formation. This approach turned out to be very useful to establish quantitative analyses as well as date-base construction for quantification. This paper outlines retrospectively the development of the simulation models for describing complicated scattering processes of incident projectiles (electron, ion, etc.) and photon (X-rays) in matter by focussing to those works in which the author has been involved for 45 years.
Monte Carlo simulations
In Table 1 basic studies on MC simulation modellings for microanalysis, in which the author had been involved in the developments, are listed in the third column together with inventions of microanalytical instruments (1st column) and academic activities in Japan (2nd column). The Table allows us to see very close correlations between appearance of new instrumentations and development of MC modelling of signal generation observed using a given instrument.
Concerning the scattering processes of incident projectiles, no matter whether it be an electron or ion, are basically described by two processes, i.e. elastic scattering and inelastic scattering. Modellings for electrons and ions are described below.
Electron beam
The MC modelling describing the scattering processes of incident electrons in matter had started by using Rutherford scattering formula and Bethe's stopping power equation for elastic and inelastic scatterings, respectively. Particularly, in the beginning stage of the development (mid 1960's) when the restriction for computing time was very crucial, so-called multiple scattering model had been studied. The modellings developed since then are briefly described in chronological order as follows: (1 The Modelling IV has also been used to describe more precisely electron energy loss spectroscopy (EELS)-spectra and, in particular, for deriving excitation function from REELS-and X-ray photoelectron spectroscopy (XPS)-spectra by applying the quasi-Landau formulation (p).
Ion beam
With respect to the MC simulation as applied to ion beam, the modelling based on the single scattering model had, first, been reported in the beginning of 1970's by Ishitani and Shimizu (c), along with rapid expansion of the use of secondary ion mass spectrometly (SIMS) which appeared quite at sudden in market in 1970. Basics of the MC-modelling is as follows: (5 
which has been recognized to describe the SEY with considerable accuracy since Broody had proposed in 1950(3). K is the secondary electron emission coefficient and α, the decay constant describing absorption of SEs during escaping process before coming out to vacuum. Since the energy dissipation in depth [dE/dz] Ep can be calculated from MC simulation with considerable accuracy, the question remained is how to derive K and α from equation (1) for given experimental data δ(Ep). However, it has been long believed that K and α are independent with each other and ,therefore, one needs another experimental data to back up δ(Ep) as Bronshtein and Segal(4) proposed by measuring SEY and backscattering coefficient for a specimen, on which the other material is deposited layer by layer. This requires laborious work and sophisticated experimental technique.
The detailed examination based on precise MC calculation of [dE/dz] Ep , however, has revealed that α controls the peak position, δ(E m ), in which E m is the primary electron energy providing the maximum SEY, δm=δ(Em). This enables us to derive the best fit value ,α 0 , of α from MC simulation of eq. (1), which provides the best fit to the peak position of δ(Ep) obtained in experiment. Once α 0 is decided, K can easily be derived from
leading to the construction of the data base ( K ,α) as illustrated in Fig.1 and Table 2 . More details are described in reference (1) . It is noted that the set of ( K , α) allows to provide SEY for given experimental condition , various angles of incidence, various primary energies, even for multi-layered specimen, etc.
The JSPS141-WG-SEY aims at measuring δ(Ep) for insulating materials by using charge amplifier with pulsed primary electron beam to derive the set of material constants, ( K , α).
Since details of the activities of the JSPS141-WG-SEY is going to be reported by T.Nagatomi, chairperson of the WG, in this symposium, the author is hoping that the partipants of this symposium find the proposal well worthy for consideration.
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